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(57) ABSTRACT 

The invention relates to a valve cartridge for a solenoid valve, 
having a capsule, a valve insert that is inserted by a first end 
into the capsule and on its other end receives a valve body 
with a main valve seat. A lower valve part is axially braced on 
the valve insert, and a flat filter for filtering out dirt particles 
is connected via a retaining element to the lower valve part. 
According to the invention, the retaining element includes at 
least one component on the flat filter side and at least one 
corresponding component on the lower valve part side, which 
makes at least one partial clamping connection between the 
flat filter and the lower valve part. The invention further 
relates to a Solenoid valve having Such a valve cartridge. 

20 Claims, 8 Drawing Sheets 
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1. 

VALVE CARTRIDGE FOR A SOLENOD 
VALVE, AND ASSOCIATED SOLENOID 

VALVE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is based on German Patent Application 10 
2009 026 853.7 filed Jun. 9, 2009. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a valve cartridge for a solenoid 

valve and to an associated Solenoid valve. 
2. Description of the Prior Art 
A conventional Solenoid valve, in particular for a hydraulic 

assembly, which is used for instance in an anti-lock brake 
system (ABS) or traction control system (TCS) or an elec 
tronic stability program system (ESP system), is shown in 
FIGS. 1 through5. As can be seen from FIGS. 1 through5, the 
conventional solenoid valve 1, which is embodied for 
instance as a regulating valve that is open when without 
current, includes a magnet assembly 5 for generating a mag 
netic flux, which magnet assembly in turn includes a housing 
jacket 5.1, a winding holder 5.2, a coil winding 5.3, and a 
cover disk 5.4, and the solenoid valve further includes a valve 
cartridge 2, which in turn includes a capsule 2.1, a valve insert 
8 inserted by a first end into the capsule 2.1, a magnet arma 
ture 4 with a tappet 6, and a restoring spring 7. In the produc 
tion of the conventional solenoid valve 1, the capsule 2.1 and 
the valve insert 8 of the valve cartridge 2 are joined together 
by pressing, and the valve cartridge 2 is sealed off hydrauli 
cally from the atmosphere by a sealing weld 2.2. In addition, 
the valve insert 8 absorbs the compressive forces occurring in 
the hydraulic system and conducts them onward via a calked 
flange 8.1 to a calked region 41 of a fluid block 40. 
By means of current supplied to the coil winding 5.3 via 

electrical terminals 5.5, the magnet assembly 5 generates a 
magnetic force that moves the longitudinally movable mag 
net armature 4, along with the tappet 6that includes a flat filter 
6.1 with a main sealing element 6.2, toward the valve insert 8 
counter to the force of the restoring spring 7, and the tappet 6 
and restoring spring 7 are guided in an inner bore in the valve 
insert 8. The valve insert 8 conducts the magnetic flux, intro 
duced by the magnet assembly 5 via the cover disk 5.4, axially 
in the direction of the magnet armature 4 via an air gap 5.6. 
Moreover, on a second end, the valve insert 8 receives the 
so-called valve body 9, which includes a main valve seat 9.1 
into which the main sealing element 6.2, embodied as a seal 
ing dome plunges sealingly, in order to perform the function 
of sealing the solenoid valve 1. 
As can also be seen from FIGS. 1 through 5, a lower valve 

part 10 is placed axially against the valve insert 8 and braced; 
it includes a check valve 10.1, disposed eccentrically to the 
main valve axis and having a check valve seat 10.2, and a 
check valve closing element 10.3. The lower valve part 10, 
embodied for instance as a plastic insert, additionally serves 
to seal off from the surrounding fluid block 40, for sealing off 
from the valve body 9, and for receiving a flat filter 11 with an 
inserted screen and a recess 11.2 for the check valve 10.1. 
Moreover, in the solenoid valve 1 shown, an entirely injec 
tion-molded ring filter 3 with a support element 3.1 and a filter 
element 3.2 for filtering out dirt particles is constructed/in 
stalled in Such away that associated sealing points 3.3, 3.4 are 
disposed directly between the ring filter 3 and the solenoid 
valve 1, in order to avoid bypasses. Via an upper sealing point 
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2 
3.3, the ring filter 3 seals off axially from the valve insert 8, 
and via a lower sealing point 3.4, it seals off radially relative 
to the adjoining component, in this case the lower valve part 
10. The plastic flat filter 11 is connected to the adjoining lower 
valve part 10, in order to ensure the installation and handling 
of the complete solenoid valve 1 in production. In the sole 
noid valve construction shown, an annular rib 11.1 of the flat 
filter 11 plunges into an encompassing annular groove 10.6 of 
the lower valve part 10. The annular rib 11.1 is partially 
pressed in the annular groove 10.6 radially to make a captive 
fastening. These partial press-fittings 10.5 are located in the 
vicinity of a sealing lip 10.4 of the lower valve part 10. The 
sealing lip 10.4 has the function of a hydraulic seal in the fluid 
block 40. By means of the partial press-fittings 10.5 with the 
flat filter 11, asymmetrical introductions of force into the 
sealing lip 10.4 can occur, as a result of which the sealing 
function relative to the fluid block 40 can be impaired. An 
axial contact area for the flat filter 11 is ensured in the lower 
valve part 10 by means of a superelevated contour in the form 
of a C-rib 10.7. In the vicinity of the C-rib 10.7, major accu 
mulations of material occur, and thus major differences in 
wall thickness in the lower valve part 10. This can lead to 
flaws (bubbles) and thus to problems of strength in the com 
ponent. Moreover, the structural height of the solenoid valve 
and the construction of the lower valve part are affected by 
this type of connection. 

ADVANTAGES AND SUMMARY OF THE 
INVENTION 

The valve cartridge according to the invention for a sole 
noid valve, has the advantage over the prior art that retaining 
means for connecting a flat filter, for filtering out dirt par 
ticles, to the lower valve part include at least one component 
on the flat filter side and at least one corresponding compo 
nent on the lower valve part side, which make at least a partial 
clamping connection between the flat filter and the lower 
valve part. Because a conventional C-rib and/or an annular 
groove depth in the lower valve part is omitted or reduced and 
an annular rib in the flat filter is omitted, attaching the flat 
filter to the lower valve part in accordance with the invention 
advantageously reduces the axial space in the lower region of 
the Solenoid valve. A retaining element of the invention more 
over prevent force from being introduced asymmetrically or 
at a single point in the vicinity of a sealing lip of the lower 
valve part, thereby improving the sealing function of the 
lower valve part relative to a fluid block with the built-in 
solenoid valve. 
The substantial advantage of the valve cartridge of the 

invention is that because of the redesign of the lower valve 
part in a way that optimizes space, it is possible to achieve a 
cost-saving Solenoid valve using sleeve technology. Such 
Solenoid valves, by design, have greater axial tolerances in the 
lower region of the Solenoid valve, and these can be construc 
tively compensated for by the retaining element of the inven 
tion. Moreover, differences in wall thickness in the lower 
valve part or accumulations of material can be reduced by the 
retaining element of the invention. This leads on the one hand 
to minimized vibration in the component during the produc 
tion process, which is advantageous particularly for the seal 
ing function in the check valve, and on the other hand, 
strength-reducing flaws (bubbles) in the component can be 
minimized; production-dictated shrinkage can occur in plas 
tic injection-molded components. 
A Solenoid valve of the invention includes a magnet assem 

bly and a valve cartridge of the invention, having a capsule, a 
valve insert that is inserted by a first end into the capsule and 
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that on the other end receives a valve body with a main valve 
seat, and a lower valve part that is braced axially on the valve 
insert, and inside the valve cartridge, a magnet armature is 
guided movably that is movable by a magnetic force gener 
ated by the magnet assembly and moves a tappet, guided 
inside the valve insert, that has a closing element with a 
sealing element; for performing the sealing function, the seal 
ing element plunges sealingly into the main valve seat of the 
valve body. In principle, embodiments of the invention can be 
used for all solenoid valves, whether open when without 
current or closed when without current. 

It is especially advantageous that the at least one compo 
nent on the flat filter side is embodied as a retaining tab, and 
the at least one component on the lower valve part side is 
embodied as a groove segment. Each component, embodied 
as a retaining tab, on the flat filter side plunges into a respec 
tive component, embodied as a groove segment, on the lower 
valve part side. Moreover, at least one clamping rib can be 
integrally formed onto the at least one component on the flat 
filter side embodied as a retaining tab, and the clamping rib is 
radially over-pressed in the corresponding component on the 
lower valve part side embodied as a groove segment. Thus for 
instance two clamping ribs on the outside can be integrally 
formed onto the at least one component on the flat filter side 
embodied as a retaining tab. In addition, a further clamping 
rib, on the inside, can be integrally formed onto the at least 
one component on the flat filter side embodied as a retaining 
tab. By means of the clamping ribs, the clamping connection 
between the flat filter and the lower valve part can advanta 
geously be improved. Moreover, the dispositions of the 
retaining tabs on the flat filter and of the corresponding 
groove segments on the lower valve part can be utilized for the 
sake of correctly orienting the flat filter in the lower valve part. 

In a feature of the valve cartridge of the invention, the lower 
valve part has an encompassing sealing lip, which has an 
encompassing spacing, which remains constant, from the 
clamped flat filter. Because of the encompassing spacing that 
remains constant, an asymmetrical deformation of the sealing 
lip of the lower valve part, and thus sacrifices in terms of the 
sealing function relative to the fluid block, can advanta 
geously be avoided. 

In a further feature of the valve cartridge of the invention, 
the lower valve part is embodied as a plastic injection-molded 
part, with a wall thickness that remains essentially constant. 
Because of the constant wall thickness in the lower valve part, 
flaws (bubbles) in the plastic component made by injection 
molding can be avoided, and cycle times in the production of 
the lower valve part, that is, cycle times for an injection 
molding operation in the injection mold for the lower valve 
part, are optimized. 

In a further feature of the valve cartridge of the invention, 
the valve insert is embodied as a one-piece slit sleeve, and the 
valve body is embodied as a hoodlike sleeve, which is pressed 
into a second end of the valve insert, embodied as a slit sleeve, 
in Such a manner that the main valve seat is disposed inside 
the valve insert. As a result, the valve insert and the valve body 
can advantageously be produced by economical methods, and 
the performance of the valve cartridge remains constant. For 
instance, the valve insert embodied as a one-piece slit sleeve 
can be produced by curling a sheet-metal strip, and the valve 
body can for instance be produced as a hoodlike deep-drawn 
part. 

In a further feature of the valve cartridge of the invention, 
the capsule is embodied as a valve component that seals off 
from the atmosphere and is calked to the fluid block via a 
calked bush in a calked region. As a result, the capsule also 
takes on the sealing function, from the time that the valve 
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4 
cartridge is calked in the fluid block. Since the capsule also 
takes on the function of sealing off the valve insert from the 
outside, assembling the valve can advantageously be simpli 
fied, so that there is no longer the need for a sealing weld 
between the capsule and the valve insert. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and further objects 
and advantages thereof will become more apparent from the 
ensuing detailed description of preferred embodiments taken 
in conjunction with the drawings, in which: 

FIG. 1 shows a schematic sectional view of a conventional 
solenoid valve; 

FIG. 2 shows a detailed sectional view of a portion of the 
conventional solenoid valve of FIG. 1; 

FIG. 3 shows a schematic sectional view of a lower valve 
part of the conventional solenoid valve of FIG. 1 or FIG. 2; 

FIG. 4 shows a schematic illustration of a view of the lower 
valve part of FIG.3 from below: 

FIG. 5 shows a perspective view of a flat filter of the 
conventional solenoid valve of FIG. 1 or FIG. 2; 

FIG. 6 shows a schematic sectional view of one exemplary 
embodiment of a valve cartridge of the invention for a sole 
noid valve; 

FIG. 7 shows a detailed sectional view of a portion of the 
valve cartridge of the invention of FIG. 6; 
FIG.8 shows a perspective view of a flat filter of the valve 

cartridge of the invention of FIG. 6 or FIG. 7: 
FIG.9 shows a schematic illustration of a view of the lower 

valve part of FIG. 6 or FIG. 7 from below: 
FIG. 10 shows a perspective view of the flat filter, con 

nected to the lower valve part, the lower valve part being 
shown in section; 

FIG. 11 shows a top view on the flat filter of FIG. 8: 
FIG. 12 shows a side view of the flat filter, connected to the 

lower valve part, in a first exemplary embodiment; 
FIG. 13 shows a sectional view taken along the section line 

XIII in FIG. 12, with a detail; 
FIG. 14 shows a side view of the flat filter, connected to the 

lower valve part, in a second exemplary embodiment; and 
FIG. 15 shows a sectional view taken along the section line 

XV in FIG. 14, with a detail. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As can be seen from FIGS. 6 through 15, one exemplary 
embodiment of a valve cartridge 12 of the invention for a 
Solenoid valve includes a capsule 12.1, a magnetarmature 14 
guided movably inside the capsule 12.1, a valve insert 18 that 
is inserted by a first end into the capsule 12.1, and a valve 
body 19 with a main valve seat 19.1. Inside the valve insert 18, 
a tappet 16 is guided longitudinally movably; it has a closing 
element 16.1 with a sealing element 16.2 that for performing 
a sealing function plunges sealingly into the main valve seat 
19.1 of the valve body 19. The tappet 16 can be moved by the 
magnet armature 14 counter to the force of a restoring spring 
17 inside the valve insert 18, and the magnet armature 14 is 
moved by a magnetic force that is generated by a magnet 
assembly, not shown. The magnet assembly may for instance 
be embodied analogously to the magnet assembly 5 of the 
conventional solenoid valve 1 of FIG. 1. 
As can also be seen from FIG. 6, the capsule 12.1, as a valve 

component that seals off from the atmosphere, is embodied as 
lengthened with a fluid block 40 in the direction of the calked 
region 41. The calking forces are therefore no longer 



US 8,474,787 B2 
5 

absorbed by the valve insert 18 but rather by a calked bush 
18.1. The calking geometry is optimized to Such an extent that 
a calking process can be introduced that allows a reduced 
calking force; as a result, the deformation forces that act on 
the calked bush 18.1 and the capsule 12.1 can be reduced. 
As can further be seen from FIG. 6, the valve insert 18 is 

embodied as a one-piece slit sleeve. The valve insert 18 
embodied as a one-piece slit sleeve can be produced for 
instance by curling a sheet-metal strip. In the exemplary 
embodiment shown, an inner bore of the valve insert 18 has 
the shape of a complete circle or a shape Very closely approxi 
mated to it, in which the tappet 16 is guided. To compensate 
for the volume that the tappet 16 displaces in its axial motion 
caused by the magnetic flux introduced by the magnet assem 
bly, and for the sake of ventilation or filling, at least one 
axially extending Volumetric compensation groove is 
machined into the tappet 16. Alternatively, however, the at 
least one volumetric compensation groove can also be 
machined into the inner bore of the valve insert 18. In an 
alternative embodiment, not shown, of the valve cartridge of 
the invention, at least one axially extending Volumetric com 
pensation groove can be machined into the valve insert 18, for 
instance, and can be predetermined by the shape of the inner 
bore of the valve insert. 
As can also be seen from FIGS. 6 and 7, the valve body 19 

is embodied as a hoodlike sleeve. The valve body 19 embod 
ied as a sleeve is embodied as a deep-drawn part, for instance, 
and is pressed in Such a way via a pressing region into a 
second end of the valve insert 18 embodied as a slit sleeve that 
the main valve seat 19.1 is disposed inside the valve insert 18. 
Via a decoupling region, the main valve seat 19.1 in the valve 
body 19 is decoupled from the pressing region, in order to 
prevent deformation of the main valve seat 19.1 caused by the 
operation of pressing the valve body 19 into the valve insert 
18. 
The hydraulic forces are absorbed by the valve insert 18 

embodied as a slit sleeve. To prevent widening of the valve 
insert 18 from the pressing of the valve body 19, a reinforcing 
ring 22 is pressed onto the second end of the valve insert 18 in 
the exemplary embodiment shown. The pressed-on reinforc 
ing ring 22 advantageously increases the design strength of 
the valve insert 18 when the valve body 19 is pressed in. In an 
alternative embodiment, not shown, of the valve cartridge 12 
of the invention, the joints of the valve insert 18 embodied as 
a slit sleeve can be joined to one another on at least the second 
end of the valve insert 18, in order to increase the design 
strength of the valve insert 18 on pressing-in of the valve body 
19. The joints of the valve insert 18 embodied as a slit sleeve 
can be joined to one another for instance by welding and/or 
adhesive bonding and/or toothing. 

In the exemplary embodiment shown for the valve car 
tridge of the invention, a maximum stroke of the tappet 16 can 
be set by means of an axial displacement of the valve insert 18 
inside the capsule 12.1. A minimum air gap 15.6 between the 
magnetarmature 14 and the valve insert 18 can be set by axial 
displacement of the valve body 19 inside the valve insert 18 
with the armature 14 inserted. The set air gap 15.6 can be fixed 
by means of a crimped connection 24 between the capsule 
12.1 and the valve insert 18; for making the crimped connec 
tion 24, the valve insert 18 can be embodied with an encom 
passing groove 18.3. Thus by means of the crimped connec 
tion 24, it is ensured that the working air gap 15.6 will be 
preserved, and in addition, the hydraulically acting forces can 
be absorbed. The shape of the encompassing groove 18.3 can 
be geometrically altered and adapted in order to increase the 
axial retention forces of the crimped connection between the 
capsule 12.1 and the valve insert 18. 
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6 
As can also be seen from FIG. 6, the restoring spring 17 for 

the tappet 16 is disposed outside the flow region, and the 
restoring spring 17 is braced on a spring Support 23, which in 
the exemplary embodiment shown is embodied as a clamping 
sleeve introduced into the valve insert 18. Because the restor 
ing spring 17 is shifted out of the space that has a flow through 
it, the wear of the tappet 16 can be reduced, and the flow rate 
between the main valve seat 19.1 and corresponding radial 
bores 18.2 made in the valve insert 18 can be increased. 
As can further be seen from FIG. 6 or FIG. 7, a lower valve 

part 20 embodied as a plastic insert is placed axially against 
and braced on the valve insert 18, and via a dome, the lower 
valve part 20 is inserted in sealing fashion into an inner 
chamber in the valve body 19 and is sealed off from the 
surrounding fluid block 40 by the outer contour. Moreover, 
the lower valve part 20 shown has an eccentrically disposed 
check valve 20.1, with a check valve seat 20.2 and a check 
valve closing element 20.3, which is embodied as a ball and 
performs a directionally oriented flow through function. In 
addition, the lower valve part 20 receives a flat filter 21. A ring 
filter 13 with a support element 13.1 and a filter element 13.2 
for filtering out dirt particles is attached sealingly to the valve 
cartridge 12. The ring filter 13 is embodied as a plastic injec 
tion-molded part, with an upper sealing point 13.3 and a lower 
sealing point 13.4. The upper sealing point 13.3 seals off a 
filtered fluid flow axially from a collar 12.2 integrally formed 
onto the capsule 12.1. The lower sealing point 13.4 seals off 
the filtered fluid flow axially from the fluid block 40, in which 
the valve cartridge 12 is calked. 
As can be seen from FIGS. 8 through 15, in the retaining 

means of the invention for connecting the flat filter 21 to the 
lower valve part 20, the C-rib 10.8 used until now in the 
conventional lower valve part 10 and the encompassing annu 
lar rib 11.1 used for securing the conventional flat filter 11 are 
omitted. Because of the space-optimized redesign of the 
lower valve part 20 and flat filter 21, axial space in the lower 
region of the solenoid valve is thus saved. The thus greatly 
shortened encompassing annular rib in the lower valve part 20 
is no longer used for the retention function of the flat filter 21. 
The novel, inventive clamping connection between the flat 
filter 21 and the lower valve part 20 is achieved in the exem 
plary embodiment shown via three retaining tabs 21.1, which 
plunge into three corresponding groove segments 20.7 in the 
lower valve part 20 and thus each make one partial clamping 
connection 20.5. In the process, clamping ribs 21.3 on the 
retaining tabs 21.1 of the flat filter 21 are radially over-pressed 
in the groove segments 20.7 of the lower valve part 20. The 
retaining tabs 20.1 can additionally be utilized for directional 
orientation of the flat filter 21 in the lower valve part 20. In 
addition to the retaining tabs 21.1, the flat filter 21 has a recess 
21.2 for the check valve 20.1. 
The essential advantage of the invention is that because of 

the space-optimized redesign of the lower valve part 20 and 
flat filter 21, a cost-saving embodiment of the valve cartridge 
12 by sleeve technology is made possible. By embodying the 
valve cartridge 12 by sleeve technology, design-dictated 
greater axial tolerances in the lower region of the Solenoid 
valve occur, which can also, among other ways, be structur 
ally compensated for by the inventive retention concept 
between the flat filter 21 and the lower valve part 20. More 
over, by the embodiment according to the invention with the 
groove segments 20.7 that are made and the elimination of a 
C-rib, differences in wall thickness and accumulations of 
material in the lower valve part 20 can be reduced. This leads 
on the one hand to minimized shrinkage in the component 
during the production process, which is especially advanta 
geous for the sealing function in the check valve 20.1, and on 
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the other hand, strength-reducing flaws (bubbles) in the com 
ponent can be minimized. Furthermore, an encompassing, 
contact-free sealing lip 20.4 can be made in the lower valve 
part 20, which has a spacing from the flat filter 21 that remains 
constant, and the flat filter furthermore rests on a contact face 
20.6 of the lower valve part 20. As a result, an asymmetrical 
deformation of the sealing lip 20.4 and thus sacrifices in the 
sealing function relative to the fluid block 40 are avoided. 

In FIGS. 12 and 13, a first embodiment of the retaining tabs 
21.1 of the flat filter 21 is shown. In this first embodiment 
shown, the retaining tabs 21.1 each have three clamping ribs, 
of which two clamping ribs 21.3 are on the outside, and one 
clamping rib 21.4 is on the inside. 

In FIGS. 14 and 15, a second embodiment of the retaining 
tabs 21.1 of the flat filter 21 is shown. In the second embodi 
ment shown, the retaining tabs 21.1 each have only the two 
clamping ribs 21.3 that are located on the outside. 
By means of the valve cartridge of the invention, an 

improved connection between the lower valve part and the flat 
filter is possible, and the axial space in the lower region of the 
solenoid valve can be reduced. Thus as a result of the reduced 
axial space, it is possible to embody the valve cartridge by the 
sleeve mode of construction, as a result of which a reduced 
structural height of the solenoid valve above the fluid block is 
advantageously obtained, which can have a favorable effect 
on the aggregatebox volume. Moreover, inside the fluid block 
as well, a reduced structural height of the solenoid valve can 
be obtained, as a result of which the thickness of the fluid 
block can be reduced, so that further advantages can be 
attained with regard to weight and the aggregate box Volume. 
Moreover, the retaining means of the invention avoids the 
introduction offorce asymmetrically orata single point in the 
vicinity of the sealing lip, which improves the sealing func 
tion relative to the fluid block. Moreover, because the wall 
thicknesses of the lower valve part remain essentially con 
stant, flaws (bubble) in the plastic component made by injec 
tion molding can be avoided, and cycle times during the 
injection molding operation can be optimized. 
The foregoing relates to the preferred exemplary embodi 

ments of the invention, it being understood that other variants 
and embodiments thereof are possible within the spirit and 
scope of the invention, the latter being defined by the 
appended claims. 
We claim: 
1. A valve cartridge for a Solenoid valve, comprising: 
a capsule: 
a valve insert that is inserted by a first end into the capsule 

and on its other end receives a valve body with a main 
valve seat; 

a lower valve part which is axially braced on the valve 
insert: 

a filter configured to filter dirt particles, the filter including 
(i) a body defining a check valve recess, (ii) a first end 
Surface defining a first circumferential edge, (iii) a sec 
ond end Surface defining a second circumferential edge, 
and (iv) an exterior circumferential Surface extending 
from the first circumferential edge to the second circum 
ferential edge; and 

at least one retainer extending from the first end surface of 
the filter, 

wherein the lower valve part defines an internal space and 
includes a contact component facing the internal space, 
and 

wherein the filter is positioned in the internal space so that 
(i) the contact component contacts the first end Surface 
of the filter, and (ii) no portion of the exterior circum 
ferential surface contacts the lower valve part. 
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2. The valve cartridge as defined by claim 1, wherein the at 

least one retainer includes a retaining tab, and the internal 
space of the lower valve part defines a plurality of groove 
segments, wherein the retaining tab is configured to press-fit 
into a respective groove segment of the plurality of groove 
Segments. 

3. The valve cartridge as defined by claim 2, wherein at 
least one clamping rib is integrally formed onto the retaining 
tab and the clamping rib is configured to be over-pressed 
radially in the respective groove segment. 

4. The valve cartridge as defined by claim 3 further com 
prising two clamping ribs integrally formed onto an outside of 
the retaining tab. 

5. The valve cartridge as defined by claim 4, further com 
prising an additional clamping rib located on the inside of the 
retaining tab integrally formed on the retaining tab. 

6. The valve cartridge as defined by claim 1, wherein: 
the lower valve part has a circumferential sealing lip, 
a circumferential spacing is defined between the circum 

ferential sealing lip and the exterior circumferential Sur 
face of the filter, and 

the circumferential spacing remains constant when the fil 
ter is attached to the lower valve part with the at least one 
retainer. 

7. The valve cartridge as defined by claim 5, wherein the 
lower valve part has a circumferential sealing lip, a circum 
ferential spacing is defined between the circumferential seal 
ing lip and the exterior circumferential surface of the filter, 
and the circumferential spacing remains constant from the 
filter when clamped. 

8. The valve cartridge as defined by claim 1, wherein the 
lower valve part is embodied as a plastic injection-molded 
part, with a wall thickness that remains essentially constant. 

9. The valve cartridge as defined by claim 7, wherein the 
lower valve part is embodied as a plastic injection-molded 
part, with a wall thickness that remains essentially constant. 

10. The valve cartridge as defined by claim 1, wherein the 
valve insert is embodied as a one-piece slit sleeve, and the 
valve body is embodied as a hoodlike sleeve, and the valve 
body embodied as the hoodlike sleeve is pressed into a second 
end of the valve insert embodied as the slit sleeve, in such a 
manner that the main valve seat is disposed inside the valve 
insert. 

11. The valve cartridge as defined by claim 9, wherein the 
valve insert is embodied as a one-piece slit sleeve, and the 
valve body is embodied as a hoodlike sleeve, and the valve 
body embodied as the hoodlike sleeve is pressed into a second 
end of the valve insert embodied as the slit sleeve, in such a 
manner that the main valve seat is disposed inside the valve 
insert. 

12. The valve cartridge as defined by claim 1, wherein the 
capsule is embodied as a valve component that seals off from 
atmosphere and is calked to the fluid block via a calked bush 
in a calked region. 

13. The valve cartridge as defined by claim 11, wherein the 
capsule is embodied as a valve component that seals off from 
atmosphere and is calked to the fluid block via a calked bush 
in a calked region. 

14. A Solenoid valve, having a magnet assembly and a 
valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 1. 
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15. A Solenoid valve, having a magnet assembly and a 
valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 2. 

16. A Solenoid valve, having a magnet assembly and a 
valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 3. 

17. A Solenoid valve, having a magnet assembly and a 
valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 4. 
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18. A Solenoid valve, having a magnet assembly and a 

valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 5. 

19. A Solenoid valve, having a magnet assembly and a 
valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 6. 

20. A Solenoid valve, having a magnet assembly and a 
valve cartridge, in which inside the valve cartridge, a magnet 
armature is guided movably, which is movable by a magnetic 
force generated by the magnet assembly and moves a tappet, 
guided inside the valve insert, which tappet has a closing 
element with a sealing element, and the sealing element, for 
performing a sealing function, plunges sealingly into the 
main valve seat of the valve body, wherein the valve cartridge 
is embodied in accordance with claim 7. 
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